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Abstract. Introduction: The aims of this study are to investigate hypersensitivity pneumonitis (HP) related 
publications from Türkiye, to discuss features of HP concerning our case series, and to evaluate our patients in 
terms of diagnostic confidence according to existing guidelines. Methods: We conducted a comprehensive re-
view of the literature to analyse cumulated data about HP publications originating from Türkiye. Additionally, 
we evaluated HP cases diagnosed and followed in last 5 year at our hospital. Results: A total of 34 HP-related 
publications originated from Türkiye. Thirteen articles reported pediatric cases, while 20 articles included adult 
patients. Bird fancier’s disease was the most common etiology of HP. A total of 138 patients were included in 
this study. Of these, 107 (77.5%) were female, and 31 (22.5%) were male. According to the American Thoracic 
Society (ATS) 2020 guidelines, 45 patients (33%) had a definite diagnosis, whereas 94 patients (68%) were 
diagnosed as definite cases according to the American College of Chest Physician’s (ACCP) 2021 guidelines. 
Eighty-five patients (62%) had the non-fibrotic form, while 53 patients (38%) had the fibrotic form. The most 
frequent etiology was barn located beneath houses in rural areas (58 patients, 42%). Conclusion: This study 
highlights that HP, although underrepresented in Turkish medical literature, is more prevalent than previously 
recognized. Barns located beneath houses in rural areas and moldy environments in urban settings are the two 
main etiologies of HP in our region. The high prevalence of chronic cases in our patient group highlights the dif-
ficulty of diagnosing HP at early stages. We propose refining HP classification into “chronic inflammatory” and 
“chronic fibrotic” subtypes and advocate for a pragmatic diagnostic approach that avoids unnecessary invasive 
procedures in patients with identifiable antigens and characteristic HRCT findings.
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Background

Hypersensitivity pneumonitis (HP) is an in-
flammatory interstitial lung disease caused immune 
reactions to various antigen. It frequently goes 

unrecognized and is often misdiagnosed as respira-
tory infections in its acute and subacute forms or as 
idiopathic pulmonary fibrosis (IPF) in its chronic 
form. The prevalence of HP varies depending on fac-
tors such as diagnostic criteria, environmental and 
genetic influences, host susceptibility, and geographic 
conditions (1-5). It is estimated to be 0.3 and 0.9 per 
100,000 individuals, even higher values have been re-
ported for bird breeder’s disease (6). In a multicenter 
study conducted in Türkiye, HP accounted for 4% of 
all interstitial lung disease (ILD) cases (3). However, 
more recent studies and registries suggest increasing 
prevalence rates, with reports as high as 47% (7-9). 
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The diagnosis of HP remains challenging due to 
overlapping clinical, radiological, and pathological 
findings with other ILDs, particularly IPF (10). De-
spite its significance, HP remains underrepresented 
in academic literature in Türkiye. The objectives of 
this study are to evaluate HP-related publications 
from Türkiye, analyze clinical and diagnostic charac-
teristics of HP cases in our institution, and compare 
diagnostic confidence using the American Thoracic 
Society (ATS) 2020 and American College of Chest 
Physician’s (ACCP) 2021 guidelines (4,5).

Materials and methods

Review of Türkiye-Originated HP literature

We conducted a comprehensive search of Pub-
Med, Google, and Turkish Medline using keywords 
“hypersensitivity pneumonitis,” “extrinsic allergic alve-
olitis,” and their Turkish equivalents (“hipersensitivite 
pnömonisi” and “ekstrensek alerjik alveolit”). Articles in 
English, Turkish, and German were included. Relevant 
references cited in these articles were also reviewed.

HP cases from our institution

We analyzed HP cases diagnosed and followed 
over the past five years at our tertiary referral center, 
which has expertise in interstitial lung diseases, radi-
ology, and pathology.

Data collection included:

1.	 Demographic and clinical characteristics of 
the HP cases

2.	 Underlying etiologies
3.	 Radiological and pathological findings

4.	 Clinic presentation and classification based 
on consensus guideline

5.	 Diagnostic confidence according to ATS and 
ACCP guidelines

Ethical approval was obtained from the Institu-
tional Ethics Committee (Ondokuz Mayıs University, 
2022/584), and all participants provided informed 
consent. Statistical analyses were conducted using 
appropriate methods, with data presented as means 
with standard deviations or frequencies as percentage.

Results

Characteristics of our HP cases

We included 138 HP patients, of whom 107 
(77.5%) were female, and 31 (22.5%) were male. 
The mean age was 64 years old (65 for females and 
61 for males). Non-fibrotic cases had a mean age of  
60 years, while fibrotic cases had a mean age of  
70 years. Chronic patients were significantly older than 
acute and subacute cases. At the time of diagnosis,  
116 (84%) of the patients were non-smokers, 17 (12%) 
of the patients were ex-smokers and 5 (4%) were ac-
tive smokers. A definite diagnosis has been made to  
45 (33%) patients according to the ATS guideline and 
to 94 (68%) patients according to the ACCP guideline. 
The diagnostic classification and confidence according 
to ATS and ACCP guidelines are shown on Table 1.

The clinical presentations of the patients were 
acute in 20, subacute in 58, and chronic in 110 pa-
tients according to the original classification of HP. 
The presentation of the patients according to clas-
sic and new ATS and ACCP guidelines is shown in 
Table 2.

Table 1. Diagnostic confidence according to ATS 2020 and ACCP 2021 Guidelines

ATS 2020 ACCP 2021

Frequency Percent Frequency Percent

Definite (> 90%)   45 33 Definite HP   94   68

High confidence (80-89%)   6 4 Provisional high 
confidence

  7   5

Moderate confidence 
(70-79%)

  49 35.5

Low confidence (51-69%)   23 17 Provisional low confidence   34   27

Not excluded   15 11 HP unlikely   3   2

Total 138 100.0 Total 138 100
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All patients underwent HRCT. Typical HP 
findings were observed in 70% of patients, while 24% 
were classified as compatible with HP and 6% as in-
determinate (Table 3).

Bronchoscopy was performed on 85 patients, 
and surgical biopsies on six patients. Since cryobi-
opsy is not available in our institution, we have not 
used this method on any patient. No severe compli-
cations like severe haemorrhage or death occurred 
due to these procedures. Pneumothorax has occurred 
after the transbronchial biopsy in two patients who 
were successfully treated with closed tube thoracos-
tomy underwater drainage. Bronchoalveolar lavage 
(BAL) was performed on 89 patients. Lymphocytic 
BAL (>30%) was observed in 43% of the cases. The 
results of lung biopsies according to the ATS 2020 
guideline are shown in Table 4. The results of the 
BAL and/or biopsy procedure did not alter the di-
agnoses of HP in any of the patients. However, they 
did modify the diagnostic probabilities as follows: in 
14 patients, the classification changed from “definite 
HP” to “high confidence HP”; in 5 patients, from 
“high confidence HP” to “moderate confidence HP”; 
in 3 patients, from “definite HP” to “moderate con-
fidence HP”; in 1 patient, from “moderate” to “low 

confidence HP”; in 1 patient from “moderate” to 
“not-excluded HP”; and in 1 patient, from “high” to 
“low confidence HP”.

The most frequent etiology of our patient group 
was barn (“farmer’s lung”) in 58 (42%) patients. Other 
frequent underlying etiologies were moldy living en-
vironment (“indoor-air alveolitis”) in 31 (22.5%) and 
birds in 26 (19%) patients (Table 5). The duration of 
exposure was more than 3 years in 116 (84%) patients.

Discussion

A total of 33 publications [28 case reports 
(11-38), five original articles (2, 39-41), and one 
review (42) ] on HP from Türkiye were identified. 
Among these, 13 studies focused on pediatric cases, 
while 19 involved adult patients. Bird exposure (e.g., 
pigeon breeder’s disease) was the leading etiology in 
these studies (Table 6).

The low number of HP-related publications in 
Türkiye (to our knowledge only 52 cases have been 

Table 2. Comparison of Hypersensitivity Pneumonitis (HP) 
Classifications in Published Cohorts

Classification 
System Category

Number of Patients 
(%)

Original 
Classification

Acute 20 (14.5%)

Subacute 58 (42%)

Chronic 60 (43.5%)

Vasakova et al., 
2017
(43)

Acute 20 (14%)

Chronic 118 (85.5%)

— Inflammatory 65 (47%)

— Fibrotic 53 (38%)

ATS 2020 / ACCP 
2021
(4–5)

Non-fibrotic 85 (62%)

Fibrotic 53 (38%)

Table 3. HRCT findings of the patients

Radiological Classification Number (percent)

Typical HP 96 (70)

Compatible with HP 33 (24)

Indeterminate for HP 8 (6)

Total 138 (100)

Table 4. Pathological Results of 85* HP Patients according to 
ATS 2020 Guideline

Pathologic Result of Biopsy Number (percent)

Typical HP 49 (58)

Probable HP 3 (3.5)

Indeterminate for HP 3 (3.5)

Inadequate material 30 (35)

Total 85 (100)

*Both bronchoscopic transbronchial and surgical biopsy was 
performed in 5 patients.

Table 5. Identified Exposure Types of Our HP Patients

Type of exposure Number (percent)

Barn 58 (42)

Moldy house 31 (22.5)

Birds
  Canary
  Pigeon
  Parrot
  Partridge

26 (19)
11
9
4
2

Poeltry 5 (4)

Naphthalene 1 (0.7)

Fertilizer 1 (0.7)

Undefined 16 (12)

Total 138 (100)
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study (Table 1) is intriguing. This raises the question 
of whether HP is genuinely more prevalent in pedi-
atric populations or whether the finding reflects the 
presence of dedicated pediatric specialists. To clarify 
this, further registry studies focusing on interstitial 
lung diseases (ILD) and HP in pediatric populations 
are needed. It is important to note that pediatric HP 
cases have historically been considered exceedingly 
rare. HP develops in susceptible individuals follow-
ing repeated exposure to various antigens. Hundreds 
of different sources of antigens have been reported 
(45). Numerous antigenic sources have been identi-
fied, varying across geographic regions, climates, oc-
cupational settings, and local habits. For example, in 
a Portuguese cohort (48), birds were the most fre-
quent antigen source (76.6%), whereas household 
mold (48.8%) predominated in a South Korean co-
hort (49), and air coolers and conditioners (69.5%) 
were most common in an Indian cohort (9). In our 
cohort, contaminated barns (42%) and household 
mold (22.5%) emerged as the leading causes of HP. 
This finding reflects the housing conditions in rural 
areas, where barns are often located on the ground 
floors of homes, resulting in close human-livestock 
proximity. In urban settings, water leaks, aging in-
frastructure, and poor construction quality contrib-
ute to mold growth, causing what is often referred to 
as “indoor air alveolitis.” These results emphasize the 
importance of public health education and preven-
tive measures, as HP etiologies such as mold expo-
sure and barn contamination are largely preventable. 
Our study, comprising 138 HP cases from a single 
center, underscores the significance of HP among 
ILDs in Türkiye. Although HP accounted for only 
82 cases (4%) of the total 2245 patients reported in 
the 2014 ILD registry study (3), our findings sug-
gest increased awareness and recognition of HP in 
recent years. However, diagnosing HP remains a ma-
jor clinical challenge, as it often mimics other ILDs. 
HP should be considered in the differential diagnosis 
of most interstitial lung diseases. Nevertheless, vali-
dated diagnostic criteria are lacking, and diagnosis 
typically relies on a combination of antigen exposure 
history and compatible clinical, radiological, and 
pathological findings. The identification of the caus-
ative antigen remains a critical diagnostic step but 
is often difficult for clinicians. Consequently, HP is 
frequently misdiagnosed or overlooked, particularly 
in acute and subacute cases that mimic infections, 
or in chronic fibrotic cases mistaken for idiopathic 

reported, Table 1) highlights a lack of awareness and 
academic interest among physicians regarding this 
condition. Given Türkiye’s humid climate and the 
high prevalence of agricultural and livestock activities, 
we anticipated a higher HP prevalence in the coun-
try. The limited awareness among physicians may be 
attributed to HP’s rarity and its underrepresentation 
in medical education and residency training. Fur-
thermore, diagnosing HP is inherently challenging 
due to its nonspecific clinical, radiological, and path-
ological features, which may lead to misdiagnosis, 
overlooked cases, or delayed diagnoses after irrevers-
ible changes have occurred (43). This is supported by 
the fact that 53 (38%) of our patients presented in 
the chronic fibrotic phase. However, multiple fac-
tors, including exposure-related variables (e.g., con-
centration, duration, frequency, particle size, and 
solubility), environmental conditions, and genetic 
predisposition, can influence HP’s clinical course 
(4, 44-47). While HP is generally considered an adult 
disease, the notable number of pediatric cases in this 

Table 6. The properties of Türkiye-originated HP-related 
publications*

Pediatric Adult

Number of Türkiye- based 
Studies

9 20

Number of Original Articles 1 2

Review 1

Total Number of Cases 
Reported

34 18

Female/Male 16/18 8/9

Mean Age (F/M) 10 (11/8) 48,5 (49/36)

Acute/subacute/chronic 4/23/7 2/7/6**

Etiology of HP

Pigeon 25 5

Budgerigar 2

Bird 1 2

Archive Dust 2

Straw mould 1

Hazelnut Farmer 1

Broom grass 1

Hard cash 1

Mushroom 1

Total 26 16

*Our institution does not see pediatric interstitial or HP cases.  
**3 patients are unknown.
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BAL and transbronchial biopsy—including patient 
reluctance, resource availability, and potential proce-
dural complications—should also be acknowledged. 
In our cohort, adequate biopsy specimens were not 
obtained in 30 (35%) of the 85 patients who under-
went bronchoscopy (Table 5). This aligns with recent 
IPF guidelines (50), which discourage surgical lung 
biopsy in patients with typical clinical and HRCT 
features compared to IPF guidelines 20 years ago 
(51). A similar approach may be appropriate for HP 
to minimize unnecessary procedures. Many invasive 
procedures can be avoided with this algorithm, such 
as 96 (70%) for our patient group. Additionaly, it has 
also been shown that HRCT can discriminate HP 
from other ILDs with a diagnostic accuracy of 85% 
(52). It should also be noted that HP has been widely 
recognized with the use of HRCT criteria alone, to 
the point that some countries, such as India, now 
recognize this as one of the most common causes of 
ILDs (50).

Although our study encompasses a consider-
able number of cases of this rare disease, it has sev-
eral limitations. The study was conducted at a single 
center with a retrospective design, and no standard-
ized diagnostic algorithm was utilized for patient 
diagnosis. In conclusion, this study highlights that 
HP, although underrepresented in Turkish medical 
literature, is more prevalent than previously recog-
nized. Contaminated barns in rural areas and mold 
exposure in urban settings are the primary etiological 
factors. The predominance of chronic forms in our 
cohort underscores the need for early diagnosis and 
intervention. Enhanced education of both physicians 
and the public is critical to prevent diagnostic delays 
and improve outcomes. Finally, we propose refining 
HP classification into “chronic inflammatory” and 
“chronic fibrotic” subtypes and advocate for a prag-
matic diagnostic approach that avoids unnecessary 
invasive procedures in patients with identifiable anti-
gens and characteristic HRCT findings.
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pulmonary fibrosis (IPF) or nonspecific interstitial 
pneumonia (NSIP). Historically, HP has been cat-
egorized into acute, subacute, and chronic phases. 
However, recent guidelines by ATS (4) and ACCP 
(5), as well as Vasakova et al. (43), propose a revised 
classification into “acute/inflammatory HP” and 
“chronic/fibrotic HP.” In our study, 118 patients were 
classified as chronic HP based on symptom duration 
exceeding six months (Table 3). Of these, 53 (45%) 
were categorized as “chronic fibrotic” HP based 
on clinical, radiological, and pathological findings, 
while 65 (55%) exhibited “inflammatory features”. 
Therefore, we suggest further subdividing chronic 
cases into “chronic inflammatory” and “chronic fi-
brotic” subtypes to better reflect disease heteroge-
neity (Table 3). The determinants of progression to 
chronic fibrotic disease remain unclear, though con-
tinuous low-level antigen exposure combined with 
genetic susceptibility is thought to play a key role. 
This hypothesis is supported by the significant pro-
portion of fibrotic cases in our cohort, where patients 
experienced persistent, low-level exposure to mold 
or barn-related antigens. Further, as chronic fibrotic 
disease does not always follow episodes of disease, a 
time-based classification of HP may be misleading 
and does not capture the heterogeneity of disease. 
Since HP does not have a single definitive diagnos-
tic method, ATS and ACCP have proposed an algo-
rithm with diagnostic probabilities in their recently 
published guidelines (4-5). The ATS and ACCP 
guidelines propose diagnostic algorithms based on 
clinical, radiological, and pathological features to de-
termine HP likelihood. We evaluated our patients’ 
diagnostic probability according to these new guide-
lines (Table 2). In our cohort, significant discrepan-
cies were observed between the two algorithms. For 
example, 94 patients (68%) had a definite HP diag-
nosis per ATS criteria, compared to only 45 patients 
(33%) per ACCP criteria. This difference likely stems 
from ATS guidelines requiring bronchoalveolar lav-
age (BAL) lymphocytosis and/or histopathologic 
confirmation, whereas ACCP guidelines allow a 
definite diagnosis based solely on antigen exposure 
and characteristic HRCT findings. Given that the 
results of the BAL and/or biopsy procedures did not 
modify the diagnoses of HP in any of the patient 
groups, we propose that bronchoscopy may be un-
necessary in patients with identified inciting antigens 
and typical HRCT findings. Additionally, the limi-
tations associated with invasive procedures, such as 
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